INTRODUCTION
Prior to the Deep Sea Drilling Project the composition of the oceanic crust could only be inferred from seismic-refraction and gravity data and the recovery of a wide variety of dredged rocks. Through the success of the Deep Sea Drilling Project, it is now clear that the top of oceanic Layer 2 usually consists of basalt. Several laboratory studies (e.g., Fox et al., 1972; Christensen and Shaw, 1970; Hyndman and Drury, 1976) have demonstrated that the seismic velocities of oceanic basalt are similar to velocities reported from refraction studies of Layer 2 and that the variability in Layer 2 velocities has many causes, the most important being fracturing and sea-floor alteration produced by the interaction of basalt and sea water (Christensen and Salisbury, 1973) .
To date, most reported measurements of velocities in oceanic basalts are from samples obtained from the main ocean basins. With the exception of an earlier study of velocities and related elastic properties of a suite of rocks from DSDP Sites 292, 293, 294, and 296 located in the Philippine Sea (Christensen et al., 1975; Fountain et al., 1975) , elastic properties have not been determined for oceanic rocks from marginal basins. In this chapter compressional-and shear-wave velocities and elastic constants are reported at elevated confining pressures for basalt and volcanic breccias from Holes 447A, 448, and 448A.
EXPERIMENTAL TECHNIQUE AND DATA
Acoustic velocities (Table 1) were measured as a function of hydrostatic pressure using the pulse-transmission method (Birch, 1960) . The samples were water-saturated and enclosed in impervious copper jackets. To keep pore pressure minimal, water from the saturated samples was allowed to drain from the rock pore spaces into 100-mesh screens placed between the rock cores and copper jackets. Because of the relatively fragile nature of the vesicular basalts, maximum confining pressures were limited to approximately 0.6 kbar. The densities reported in Table 1 are bulk densities obtained from the weights and dimensions of the saturated samples.
Poisson's ratio (σ), bulk modulus (K), shear modulus (µ), Lamé's constant (λ), Young's modulus (E), seismic parameter (</>), and compressibility (ß) are given in Table 2 at various pressures. The elastic constants were calculated from the velocities and densities using the equations summarized by Birch (1961) . The velocities and densities used in the calculations were corrected for dimension changes at high pressures using an iterative routine and the dynamically determined compressibilities. 
VELOCITY-DENSITY RELATIONS
Shear-and compressional-wave velocities at 0.4 kbar confining pressure are plotted against the wet-bulk densities of the samples in Figure 1 . As can be seen in the distribution of both compressional and shear velocities, the flow basalts are faster than the vesicular basalts, whereas the breccia velocities display a wide variation. The fast breccia sample from Hole 447A is well cemented and contains considerable quartz in its matrix. The effect of the quartz can be seen in the elastic constants (Table 2) . With the exception of this breccia and one flow basalt sample (448A-57-1), values for Poisson's ratio of the samples are between 0.29 and 0.34 at low pressures. The presence of quartz (Poisson's ratio = 0.08) in this breccia sample lowered its Poisson's ratio to 0.25 (Birch, 1961) . It is interesting to note that all of the parameters computed for the quartz-rich breccia are similar to those of the lowest-density flow basalt rather than to the other breccia sample. Figure 2 shows the location of seismic-refraction profiles and seismic sections reported for the Philippine Sea (Murauchi et al., 1968) . The location of Sites 447 and 448 are also shown.
DISCUSSION
Seismic profiles of the Palau-Kyushu Ridge (Sections 22 and 26) show that the upper parts of the ridge consist of material with compressional wave velocities near 3.5 km/s. Laboratory velocities measured in breccias and vesicular basalts at pressures appropriate for depths in Holes 448 and 448A are in excellent agreement with the refraction velocities (Table 1, Figure 1 ). Velocities in tuffs from this region also fall in this range (see Carlson et al., this volume) .
The structure reported at seismic Section 21 (Fig. 2 ) suggests normal oceanic crust at this location with a Layer-2 velocity of 5.1 km/s. The measured velocities of three flow basalts and one breccia from Hole 447A agree well with the refraction measurements.
